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(54) Configuration man-machine interface 



(57) A user interface on a display screen (218) as- 
sociated with a remote computing device (216) operat- 
ing a browser program (220) and capable of being cou- 
pled to a network server (206) can be configured by re- 
ceiving user interface components that together form a 
screen to be displayed on the display screen, each of 
the user interface components corresponding to a par- 
ticular aspect of the user Interface. The particular con- 



tent information for the user interface components 
based on the screen configuration information can then 
be located and the particular content information for the 
user interface components retrieved. The content infor- 
mation for the identified user interface component is 
then displayed on the display screen. Accordingly, re- 
placement, alteration or customization of the user inter- 
faces by network operators is possible. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application is related to U.S. Patent Ap- 
plication No. (Att. Dkt. No. UWP1P001), filed con- 
currently herewith, entitled "METHOD AND APPARA- 
TUS FOR FLEXIBLY LINKING USING ALIASES", 
which is hereby incorporated by reference for all pur- 
poses. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to user interfac- 
es and, more particularly, to user interfaces for mobile 
devices. 

2. Description of the Related Art 

[0003] Wireless terminals or devices, such as cellular 
telephones, pagers and Personal Digital Assistants 
(PDAs), contain interfaces between the user and the 
machine. Such interfaces are referred to as user inter- 
faces or man-machine interfaces ("MM Is"). These inter- 
faces determine how a user is able to interact with the 
terminal or device. Typically, the user interfaces include 
a display device (e.g., a LCD display) which displays in- 
formation or choices for the user s of the terminals or 
devices, and the user navigates through the information 
or choices with buttons. 

[0004] FIG. 1 isan illustration of a conventional mobile 
telephone 100 having a fixed man-machine interface 
(MM!) 1 02. The fixed MMI includes a display portion 1 02 
where a variety of user interface components that are 
useful in the operation of the mobile telephone 100 are 
displayed. Such user interface components can, for ex- 
ample, include the telephone number called 104, a 
mode indicator 1 06 (e.g. , whether digital or analog), and 
various status bars 108. For example, such status bars 
can represent battery level, signal strength, and volume. 
As is also common, the cellular telephone 100 also in- 
cludes navigation buttons 1 1 0 and 1 1 2 as well as an al- 
phanumeric keypad 114. The navigation buttons 110 
and 112 can also be considered part of the fixed MMI. 
The navigation buttons 1 1 0 and 1 1 2 allow a user to make 
selections from menus or lists. The alphanumeric key- 
pad 11 4 allows a user to enter alphanumeric information 
with respect to the cellular telephone 100. 
[0005] A major disadvantage of the fixed MMI availa- 
ble with the conventional mobile telephone 100 is that it 
is not able to be modified following manufacture of the 
mobile telephone. In other words the user interface or 
MMI of conventional wireless terminals or devices are 
set in the factory when the terminals or devices are man- 
ufactured and thus cannot be subsequently modified or 
supplemented. Also, different manufactures typically 



have differences in their MMIs and given that they are 
fixed upon manufacturer, significant compatibility prob- 
lems arise and complicate the uniform delivery of infor- 
mation to a wireless terminal or device. 
5 [0006] Some carrier networks that provide connection 
services to the wireless terminals or devices have the 
ability to customize the user interface by displaying the 
name or logo of the carrier network (or network opera- 
tor). Further, some wireless devices have recently of- 
10 fered the limited ability to control sub-menu choices that 
are made available in menus provided in an user inter- 
face. See, e.g., Smart Messaging Specification, Revi- 
sion 1.0.0, Nokia Mobile Phones Ltd., September 15, 
1 997. While the limited ability to control sub-menu choic- 
es es and to add one s name or logo are helpful, the degree 
of change to a user interface that these conventional ap- 
proaches provide is too restrictive for many applications. 
Examples of applications not available with convention- 
al approaches are the ability to insert advertising and 
20 other revenue generating information into user interface 
and the ability to generally provide additional informa- 
tion or services in the user interface that would be useful 
to the user In addition, the ability to controlling sub- 
menu choices or add one s name or logo does not allow 
25 the compatibility problems to be overcome, nor does it 
allow the user interface or MMI to be significantly mod- 
ified or supplemented after being manufactured. 
[0007] Thus, there is a need for improved techniques 
for altering man-machine interfaces for wireless devices 
30 after being manufactured. 

SUMMARY OF THE INVENTION 

[0008] Broadly speaking, the invention relates to im- 
35 proved techniques for configuring user interfaces (e.g., 
man-machine interfaces) for wireless devices. The con- 
figuring of user interfaces is able to be controlled by a 
network operator such that replacement, alteration or 
customization of the user interfaces by network opera- 
40 tors is possible. Besides the ability to partially or com- 
pletely change the user interface, such configuring or 
customization enables network operators to provide op- 
tions, logos, advertising, etc. in a controllable way. 
[0009] The invention can be implemented in numer- 
45 ous ways, including as a method, an apparatus, and a 
computer system. Several embodiments of the inven- 
tion are discussed below. 

[0010] Asa method for configuring a user interface on 
a display screen associated with a remote computing 

50 device operating a browser program and capable of be- 
ing coupled to a network server, an embodiment of the 
invention includes the operations of: receiving screen 
configuration information that contains a plurality of user 
interface components that together form a screen to be 

55 displayed on the display screen, each of the user inter- 
face components corresponding to a particular aspect 
of the user interface; locating particular content informa- 
tion for the user interface components based on the 
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screen configuration infornnation; retrieving the particu- 
lar content infornnation for the user interface compo- 
nents; and displaying the content information for the 
identified user interface component on the display 
screen. 

[0011] As a mobile device that couples to a network 
server, an embodiment of the invention includes; a dis- 
play screen; and a computer readable media storing 
computer program instructions for operating a browser 
program and for storing computer program instructions 
for configuring a user interface on the display screen. 
The computer program instructions for configuring the 
user interface on the display screen include: program 
code for receiving screen configuration information that 
contains a plurality of user interface components that 
together form a screen to be displayed on the display 
screen, each of the user interface components corre- 
sponding to a particular aspect of the user interface; pro- 
gram code for locating particular content information for 
the user interface components based on the screen con- 
figuration information; program code for retrieving the 
particular content information for the user interface com- 
ponents; and program code for displaying the content 
information for the identified user interface component 
on the display screen. 

[0012] As a computer readable medium containing 
program code for configuring a user interface on a dis- 
play screen associated with a remote computing device 
operating a browser program and capable of being cou- 
pled to a network server, an embodiment of the invention 
includes: first program code for receiving screen config- 
uration information that contains a plurality of user inter- 
face components that together form a screen to be dis- 
played on the display screen, each of the user interface 
components corresponding to a particular aspect of the 
user interface; second program code for locating partic- 
ular content information for the user interface compo- 
nents based on the screen configuration information; 
third program code for locating particular content infor- 
mation for the user interface components based on the 
screen configuration information; fourth program code 
for retrieving the particular content information for the 
user interface components; and fifth program code for 
displaying the content information for the identified user 
interface component on the display screen. 
[0013] As an apparatus for centrally managing user 
interfaces for different mobile devices having display 
screens, an embodiment of the invention includes: a 
memory for storing user interface information for mobile 
devices; and a user interface controller operatively con- 
nected to the memory. The user interface controller op- 
erates to identify a particular one of the mobile devices, 
determine appropriate screen setup information for the 
particular one of the mobile devices, and forward the de- 
termined appropriate screen setup information to the 
particular one of the mobile devices such that the par- 
ticular one of the mobile devices can setup a screen dis- 
played on its display screen in accordance with the ap- 



propriate screen setup information. 
[0014] The advantages of the invention are numer- 
ous. One advantage of the invention is that a user inter- 
face for a remote wireless computing device is able to 
be modified, configured or designed after the remote 
wireless computing device is manufactured. Another 
advantage of the invention is that complete screen con- 
trol is available. Still another advantage of the invention 
is that a remote server machine or an operator thereof 
can control the user interface utilized on a remote wire- 
less computing device. 

[001 5] Other aspects and advantages of the invention 
will become apparent from the following detailed de- 
scription, taken in conjunction with the accompanying 
drawings, illustrating by way of example the principles 
of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The present invention will be readily under- 
stood by the following detailed description in conjunction 
with the accompanying drawings, wherein like reference 
numerals designate like structural elements, and in 
which: 

FIG. 1 is an illustration of a conventional cellular tel- 
ephone having a fixed man-machine interface 
(MM!); 

FIG. 2A is a block diagram of a communication sys- 
tem according to an embodiment of the invention; 
FIG. 2B is a diagram of a representative configured 
screen that Is displayed on the display according to 
an embodiment of the invention; 
FIG. 3A is a block diagram of a network gateway 
according to an embodiment of the invention; 
FIG. SB is a block diagram of mobile device accord- 
ing to an embodiment of the invention; and 
FIG. 4 is a flow diagram of MMI display processing 
according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] Broadly speaking, the invention relates to im- 
proved techniques for configuring user interfaces (e.g., 
man-machine interfaces) for wireless devices. The con- 
figuring of user interfaces is able to be controlled by a 
network operator such that replacement, alteration or 
customization of the user interfaces by network opera- 
tors is possible. Besides the ability to partially or com- 
pletely change the user interface, such configuring or 
customization enables network operators to provide op- 
tions, logos, advertising, etc. in a controllable way. 
[0018] Embodiments of the invention are discussed 
below with reference to FIGs. 2A - 4. However, those 
skilled in the art will readily appreciate that the detailed 
description given herein with respect to these figures is 
for explanatory purposes as the invention extends be- 
yond these limited embodiments. 
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[0019] FIG. 2A is a block diagram of a communication 
system 200 according to an embodiment of the inven- 
tion. The communication system 200 includes a wired 
section 202 and a wireless section 204. The wired sec- 
tion 202 includes a network 206 and a network gateway 
208.ln one embodiment, the network 206 is the Internet, 
which represents a large number of interconnected 
computers. In another embodiment, the network 206 is 
an intranet or private network of computers. 
[0020] The network gateway 208 operates to provide 
a gateway from the wired section 202 and the wireless 
section 204. The network gateway 208 wilt normally per- 
form some protocol translation and other account man- 
agement and verification operations. The network gate- 
way 208 includes an account information storage area 
210 that stores account, configuration and other infor- 
mation. The network gateway 208 also includes a user 
interface controller 212 for administrating user interlac- 
es associated with remote wireless computing devices. 
The wireless section 204 includes a carrier network 214 
and at least one remote wireless computing device 216. 
The remote computing device 216 can, for example, be 
a mobile phone, a Personal Digital Assistant (PDA), or 
a portable general purpose computer. 
[0021] The remote wireless computing device 216 in- 
cludes a display 218 for displaying screens or pages of 
information, a remote wireless browser 220, and navi- 
gation buttons 222 and 224. The remote wireless brows- 
er 220 is usually an application program that executes 
on the remote computing device 216. The remote wire- 
less browser 220 provides the screens or pages of in- 
formation to be displayed on the display 218. The nav- 
igation buttons 222 and 224 allow a user to navigate 
through or make selections from menus or lists being 
displayed on the display 218 by the remote wireless 
browser 220. The remote wireless computing device 
216 can also include an alphanumeric keypad (not 
shown) that allows a user to enter alphanumeric infor- 
mation with respect to the mobile telephone 21 6, though 
such is not necessary as alphanumeric information can 
also be entered using a dial screen displayed on the dis- 
play 218 with selections being made using the naviga- 
tion buttons 222 and 224. By interacting with the remote 
wireless browser 220, a user is able to access informa- 
tion located on the network 206. Additional details on 
accessing the network from a remote wireless device 
are contained in the above-mentioned U.S. Patent Ap- 
plication No. (Att. Dkt. No. UWP1P001). 

[0022] Typically, the wireless section 204 will include 
a plurality of remote wireless browsers 220, each of 
which executes on a different remote computing device. 
The configuration and other information stored in the ac- 
count information storage area 210 can store service 
limitations, security limitations, preference information, 
screen configuration information, and the like for each 
of the remote wireless browsers 220. 
[0023] The account information storage area 21 0 can 
also store data or pages of data that are of interest to 



the remote wireless browsers 220. The stored data or 
pages can operate as a cache of information previously 
requested from the network 206 or can operate as an 
information server within the network gateway 208. For 
5 example, as an information server, the storage pages 
can represent pages to be displayed by the remote wire- 
less browsers. 

[0024] The invention makes use of screen configura- 
tion information. The screen configuration information 

10 can be determined and stored by the user interface con- 
troller 21 2 of the network gateway 208. In the described 
embodiment, the user interface controller 21 2 stores the 
screen configuration information in the account informa- 
tion storage area 21 0 such that it can be associated with 

f5 indlvidualor groups of subscribers. However, in general, 
the screen configuration information can be stored else- 
where on the network gateway 208 or in any remote lo- 
cation that is coupled to the network gateway 208. As 
an example, the configuration information can be stored 

20 in a database used by the network gateway 208. In a 
case where such a database is used, the database can 
store a large number of different screen configurations 
or options, and the user interface controller 212 can re- 
trieved the desired screen configuration from the data- 

25 base and forward it to the remote wireless computing 
device via the carrier network 214. 
[0025] The screen configuration information is provid- 
ed to the remote wireless browser 220 of the remote 
wireless computing device 216 to control the configura- 
te* tion of the screen being displayed on the display 21 8 of 
the remote wireless computing device 216. In one em- 
bodiment, the screen configuration information provided 
to the remote wireless browser 220 is a configuration 
file that directs the remote wireless browser 220 in ar- 

35 ranging the screen displayed on the display 218. The 
configuration file is downloaded by the user interface 
controller 21 2 within the network gateway 208 to the re- 
mote computing device 21 6. Then, the screen displayed 
is arranged or configured by the remote wireless brows- 

40 er 220 in accordance with the configuration file. The 
screen displayed is thus the desired MMI for the remote 
computing device 216. 

[0026] Generally, according to the invention, the user 
interface controller 212 is able to send to the remote 

"^5 computing device 216 the screen configuration informa- 
tion. In one embodiment, the screen configuration infor- 
mation is maintained in the account information storage 
area 210 of the network gateway 208. In any case, re- 
gardless of how the screen configuration information is 

50 maintained by the network gateway 208, the screen 
configuration information is forwarded by the network 
gateway 208, or other central location, to the remote 
wireless computing device 21 6. Upon receiving the con- 
figuration information at the remote wireless computing 

55 device 216, the remote wireless browser 220 can create 
the screens to be displayed on the display 218 in ac- 
cordance with the screen configuration information. For 
example, in one embodiment, the screen configuration 
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information provided to the remote computing device 
216 is a markup language or script language that is ex- 
ecuted by the remote wireless browser 220 to create the 
screen to be displayed on the display 218. 
[0027] According to the invention, the screen dis- 
played (i.e., user interface or the MMI) can be specially 
formatted or customized for use with a remote wireless 
browser (and its associated remote computing device) 
or a particular user of a remote wireless browser. Fur- 
ther, the screen displayed is able to be controlled by a 
remote sen/er machine (e.g., the network gateway 208 
or the user interface controller 21 2 thereof) or a network 
operator of such machine. As a result, after the remote 
computing device has been fabricated, the screen dis- 
played is controlled by or from a remote server machine. 
[0028] FIG. 2B is a diagram of a representative con- 
figured screen 250 that is displayed on the display 218 
according to an embodiment of the invention. As will be- 
come apparent below, the configured screen is suitable 
for use when the remote computing device is a mobile 
phone. The representative configured screen 250 in- 
cludes a plurality of components CI - C8 that together 
form the configured screen 250. Each of these compo- 
nents CI - C8 are determined and arranged by the 
screen configuration information, and the contents of 
the screens can also be controlled by the screen con- 
figuration information. For example, with respect to the 
representative configured screen 250, the components 
CI - C8 can be assigned locations on the screen as well 
as contents to be displayed within each of the compo- 
nents. In one embodiment, the screen configuration in- 
formation is provided by a markup or script language or 
other hypermedia that provides a description of the de- 
sired screen (MMI). The contents for the components 
can, for example, be a menu list, a button, or an image 
(e.g., advertisement, logo, etc.). For example, the 
screen configuration information could (in addition to ar- 
ranging the components as shown in FIG. 2B) assign 
the contents for each of the components as indicated in 
Table 1 below. 



Table 1 



MMI Component 


Content 


C1 


http ://operator com/ad- 1 0 1 


C2 


internal:dialing-screen 


C3 


http://operator.com/logo 


C4 


http://operatorcom/lookup 


C5 


internal:newsmenu 


C6 


internal: weathermenu 


C7 


internal:clearbutton 


C8 


internal: redialbutton 



[0029] In this example, the screen is configured into 
eight (8) components (MMI components). Each of the 



components is assigned different contents that is to be 
depicted on the screen in the corresponding location of 
the component on the screen. The contents for the com- 
ponents are, in this example, identified by a resource 

5 locator, such as hypermedia link name (e.g. , a Universal 
Resource Locator (URL) or Universal Resource Identi- 
fier (URI)) or hypermedia function name. In this way the 
remote wireless browser 220 can recognize the re- 
source locator, particularly since remote wireless brows- 

10 ers often understand markup languages or other hyper- 
media such as Handheld Device Markup Language 
(HDML), Wireless Markup Language (WML), HTML, 
WMLScript, Java, etc. 

[0030] According to the example corresponding to Ta- 

^5 ble 1 , the components are assigned the following con- 
tent. The first component CI is used to display a adver- 
tisement banner (ad-101) on an upper portion of the 
screen 250. The image file (http://operator.com/ad-101) 
associated with the advertisement that is displayed Is 

20 provided by the user interface controller 212 from the 
network gateway 208. The third component C3 is used 
to display a logo on a right-side portion of the screen 
250. The image file (http://operator com/logo) associat- 
ed with the logo that is displayed is provided by the user 

25 interface controller 212 from the network gateway 208. 
The fourth component C4 Is used to display a lookup 
number menu on a right-side portion of the screen 250. 
The structure and/or contents of the lookup number 
menu is represented by a file (http://operator.com/ 

30 lookup) provided by the user interface controller 212 
from the network gateway 208. The lookup number 
menu adds the feature that the user of the remote wire- 
less device can select the lookup number menu when 
seeking to lookup another phone number instead of In- 

35 curring an added cost of calling a "41 1 " service. The re- 
maining components C2 and C5 - C8 are other compo- 
nents of the screen 250 but rely on default menus, but- 
tons or other screen features that are built-in the mobile 
phone. More particularly, component C2 Is a dialing 

40 screen, component C5 is a news menu, component C6 
Is a weather menu, component C7 is a clear button, and 
C8 is a redial button. Hence, with these components (C2 
and C5 - CB), the screen 250 Is using default selections 
and selections provided by the user interface controller 

45 212. However, In general, all or none of the components 
of a screen are able to be controlled to use either default 
content or override content provided by the user Inter- 
face controller 212. 

[0031] Each of the components associated with a 
50 screen to be displayed can have an associated URL (or 
URI). Default MMI components are used, for example, 
a default URL (or URI) stored in local memory 224 in the 
remote computing device 21 6. In one embodiment of the 
invention, the default MMI components would have a 
55 URL (or URI) that begins with "Internal", for example, to 
indicate the associated MMI component belongs to the 
set of default MMI components. Other MMI components 
can use external resources that are Identified by URLs 
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(or URIs) designating remote locations. 
[0032] During operation, the remote wireless browser 
220 couples to the carrier network 214 using wireless 
communications. Once the remote wireless browser 
220 has established connection with the carrier network 5 
214, the remote wireless browser 220, or a user thereof, 
can initiate a request for connection to the network 206. 
Connection to the network 206 is useful when the re- 
mote wireless browser 220 desires information residing 
on the network 206 or the network gateway 208. Here, 
with respect to screen displays, the remote wireless 
browser 220 could access the network 206 or the net- 
work gateway 208 to obtain the content information for 
the components of the configured screen. For example, 
with respect to the configured screen 250 and Table 1 , 
the remote wireless browser 220 would access the net- 
work 206 (or the network gateway 208) to obtain the 
content assigned to the components CI, C3 and C4, 
The access can be performed during initialization or at 
any time during a connection session between the re- 
mote wireless computing device 21 6 and the carrier net- 
work 214. 

[0033] More particularly, the content request can op- 
erate as follows. The remote wireless browser 220 for- 
wards a content requesttothecarrler network 21 4 using 
wireless communications. Then, the carrier network 21 4 
forwards the content request to the network gateway 
208 typically using wired communications. 
[0034] The network gateway 208, which serves as a 
primary transition point between the wireless communi- 
cation of the wireless section 204 and the wired com- 
munication of the wired section 204, receives the Incom- 
ing content request from the carrier network 214 and 
performs protocol conversion as necessary. The net- 
work gateway 208 can then for the content request to 
the user interface controller 21 2 which can either handle 
the request locally or forwards the request to the net- 
work gateway 208. In either case, the request is directed 
to a particular server computer. The particular server 
computer is the server computer within the network 206 
or the network gateway 208 that stores the resource be- 
ing requested by the content request. In one embodi- 
ment, the particular server computer is a HTTP server. 
Normally, the request contains a URL (or URI) that spe- 
cifically identifies the resource and its location within the 
network 206 or the network gateway 208. The requested 
resource, if available, is then obtained from the particu- 
lar server computer and provided to the network gate- 
way 208. Again, the network gateway 208 performs pro- 
tocol conversion as necessary and then forwards the re- 
quested resource to the carrier network 21 4. The carrier 
network 214 then in turn transmits the requested re- 
source to the remote wireless browser 220 that had re- 
quested the resource using wireless communications. 
The content associated with the requested resource is 
then stored (i.e., cached) locally in the remote wireless 
computing device 216, and used by the remote wireless 
browser 220 to display the particular MMI components 



of the configured screen (or desired MMI). This same 
approach Is used for obtaining the content for other com- 
ponents of the configured screen which are not locally 
available (e.g., non-defaults). 

[0035] This configuration and other Information stored 
in the account information storage area 210 can provide 
service limitations, security limitations, preference infor- 
mation, screen configuration information, and the like for 
the remote wireless browsers 220 Included in the re- 
mote computing devices 216 within the communication 
system 200. As noted above, the account information 
storage area 210 can also store data or pages of data 
in the form of hypermedia files that are of interest to the 
user of the remote computing device 216. Still further, 
the account Information storage area 210 can store 
screen data In the form of configuration files used to cus- 
tomize the MMI displayed on the display 218. 
[0036] A configuration file can include screen config- 
uration Information that is used to update an alias table. 
The alias table can contain a single entry for each MMI 
component. Each entry in then alias table then indicates 
the appropriate URL (or URI) for obtaining the content 
of the component. In one embodiment of the invention, 
the alias table Is stored in the local memory 224 of the 
remote wireless computing device 216 which is con- 
nected to and communicates with the remote wireless 
browser 220. Table 2 below Illustrates a representative 
alias table. The alias table associates an alias compo- 
nent name with a URLtorthe content for the component 



Table 2 



MMI Component 


Content URL 


top-menu 


http://operator.com/menu.wml 


dialing-screen 
• 
• 
• 


internal: dialing-screen 
• 
• 
• 



[0037] For example, as shown in Table 2, the alias 
"top-menu" is a MMI component that is used to look-up 
the actual URL "http://operator.com/menu.wmr* in the 
alias table. Similarly, the alias "dialing-screen" corre- 
sponds or maps to the actual URL "internal:dialing 
screen" where "internal" is indicative of a default MMI 
component. Such an alias table as in Table 2 allows the 
MMI components for the remote wireless browser to be 
relocated or changed without having to reprogram or 
physically alter the remote wireless browser s operation. 
In this way, the MMI can be easily customized or provid- 
ed with any user services as deemed suitable. 
[0038] In one embodiment, the remote wireless de- 
vice 220 is able to inform the network gateway 208 (or 
user interface controller 212) its device identifier The 
network gateway 208 Is then able to determine particu- 
lar characteristics of the particular mobile phone of in- 
terest. This would allow the configuration information to 
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be customized to the manufacturer of the remote wire- 
less device or user of the remote wireless device. Note 
that the account Information stored in the account infor- 
mation storage area 210 can be indexed using the de- 
vice identifier so as to determine the subscriber (user) 
of the remote wireless device and/or preferences of the 
user Hence, the configuration Information can be cus- 
tomized or determined based on any information in the 
account information storage area 210. 
[0039] FIG. 3A Is a block diagram of a network gate- 
way 300 according to an embodiment of the invention. 
The network gateway 300 can, for example, represent 
the network gateway 208 illustrated in FIG. 2 which is 
typically a server computer. To avoid obscuring aspects 
of the present invention, well known methods, proce- 
dures, components, and circuitry in the network gate- 
way 300 are not described in detail. 
[0040] The network gateway 300 includes a User Da- 
tagram Protocol (UDP) interface 302 that couples to the 
carrier network 21 4, an HTTP interface 304 that couples 
to the network 206, and a server module 306 coupled 
between the UDP interface 302 and the HTTP interface 
304. The server module 306 performs traditional server 
processing pass as well as protocol conversion 
processing. In particular, the protocol conversion 
processing includes protocol conversion between UDP 
and HTTP. The server module 306 also performs the 
processing of the user interface controller 212 which in- 
cludes creation, modification and storage of configura- 
tion files and content resources associated therewith. 
Further, to assist the server module 306 in its process- 
ing, the proxy server 300 includes a random access 
memory (RAM) 308 and a read-only memory (ROM) 
31 0. Among other things, the RAM 308 wilt store device 
identifiers, subscriber identifiers, configuration informa- 
tion, and alias conversion information. In one embodi- 
ment, such information is stored in the RAM 308 as a 
database. Also, the RAM 308 can represent the account 
information storage area 210 illustrated in FIG. 2. 
[0041] FIG. 3B is a block diagram of mobile device 
350 according to an embodiment of the invention. The 
mobile device 350 can, for example, correspond to the 
remote computing device 218 that operates the remote 
wireless browser 216 illustrated in FIG. 2. 
[0042] The mobile device 350 includes a UDP inter- 
face 352 that couples to the carrier network 214 via a 
RF transceiver 353 to receive incoming and outgoing 
signals. A device identifier (ID) storage 354 supplies a 
device ID to the UDP interface 352. The device ID iden- 
tifies a specific code that is associated with a particular 
mobile device 350. In addition, the mobile device 350 
includes a client module 356 that performs many of the 
processing tasks performed by the mobile device 350 
including establishing a communication session with the 
carrier network 214 and the network gateway 208, re- 
questing and receiving data (e.g., pages) from the net- 
work 206, displaying information on a display of the re- 
mote computing device, and receiving user input. The 



client module 356 is coupled to the UDP interface 352 
for the establishment of a communication session and 
the requesting and receiving of data. The client module 
356 also couples to a display driver 358 that drives an 
5 addressable display 360 having selectable address lo- 
cations capable of displaying selected MMI compo- 
nents. The client module 356 controls the display driver 
358 to display information on the display 360 to the user 
by outputting to selected locations on the display 360 
any desired MMI component. Additionally, the client 
module 356 is coupled to an input device 362, a ROM 
364, and a RAM 366 capable of storing default MMI 
component URLs (or URIs), for example, usable to form 
a default MMI on the display 360. Preferably, among oth- 
er things, the client module 356 operates a network 
browser, such as a Handheld Device Markup Language 
(HDML) web browser. The input device 362 allows a us- 
er of the mobile device 350 to input data and thus make 
selections in controlling and using the mobile device 
350. The ROM 364 stores predetermined data and 
processing instructions for the client module 356. The 
RAM 366 is used to provide temporary data storage for 
incoming and outgoing data being received and trans- 
mitted as well as for storage of an alias table that facil- 
itates the conversion of alias URLs to actual URLs. 
[0043] Although embodiments of the network gate- 
way 300 and the mobile device 350 described in FIGs. 
3A and 3B using UDP and HTTP protocols, it should be 
recognized that other protocols and other protocol 
stacks can be provided and utilized. Additional details 
on the design and construction of the network gateway 
300 and the mobile device 350 are contained in com- 
monly assigned U.S. Patent Application No. 08/570,210 
entitled "METHOD AND ARCHITECTURE FOR AN IN- 
TERACTIVE TWO-WAY DATA COMMUNICATION 
NETWORK" by Alain Rossmann which is hereby incor- 
porated by reference in its entirety. 
[0044] Although the embodiment of the invention il- 
lustrated in FIG 2A illustrates the user interface control- 
ler 21 2 and its associated screen configuration informa- 
tion as being stored therein, it should be recognized that 
the user interface controller can be provided elsewhere. 
For example, the carrier network itself could provide the 
service to the remote computing devices. 
[0045] When the remote wireless browser 220 in the 
remote computing device is activated, it typically re- 
quests a communication session with the network gate- 
way 208 and then seeks to display its initial page of in- 
formation that is displayed to the user. Hence, prior to 
obtaining and displaying the initial page, the remote 
computing device performs initialization processing in 
order to establish communications with the network 
gateway 208. As part of the initialization, the remote 
computing device can receive one or more configuration 
files for screen as well as content resources for such 
screens The initialization processing and page display 
processing associated with the invention are described 
below in FIG. 4. 
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[0046] FIG. 4 is a flow diagram of MMI display 
processing according to an ennbodiment of the inven- 
tion. The initialization processing 400 initially establish- 
es 402 a conrimunicdtion session between the mobile 
device 350 (i.e., remote wireless browser 216) and the 
network gateway 206. The communication session can 
be established in a number of different ways. According 
to one implementation, with respect to FIGs. 2A and 3B, 
the remote wireless browser 220 executing on the mo- 
bile device 350 will communicate with the network gate- 
way 208 via the carrier network 214. The mobile device 
350 retrieves its device ID from the device ID storage 
354 and forwards it to the network gateway 208. The 
network gateway 208 receives the device ID and the 
server module 306 searches the RAM 308 to determine 
whether the database stored therein recognizes the de- 
vice ID. If the device ID is recognized, the communica- 
tion session is permitted. Additionally, if desired, addi- 
tional authorizations, passwords or other security 
checks can be performed before permitting the commu- 
nication session. 

[0047] Once the communication session has been es- 
tablished, the network gateway 208 determines if 
screen configuration information is to be downloaded to 
the remote computing device 21 6. If it is determined that 
screen configuration information is to be downloaded, 
the network gateway 208 (namely, the user interface 
controller 212) downloads the screen configuration in- 
formation to the remote computing device. The remote 
computing device then stores the screen configuration 
information in memory. According to one implementa- 
tion, with respect to FIGs. 3B, the configuration informa- 
tion can be stored in the RAM 366 of the mobile device 
350. The configuration information can, for example, in- 
clude a configuration file and alias information to be 
stored in an alias table for the screen components. 
[0048] Following block 406, additional initialization 
processing can be performed between the remote com- 
puting device and the network gateway 208 depending 
upon the particular implementation and application. 
Such additional initialization processing is not associat- 
ed with the present invention and not further discussed 
herein so as to not obscure the invention. 
[0049] The advantages of the invention are numer- 
ous. One advantage of the invention is that a user inter- 
face for a remote wireless computing device is able to 
be modified, configured or designed after the remote 
wireless computing device is manufactured. Another 
advantage of the invention is that complete screen con- 
trol is available. Still another advantage of the invention 
is that a remote server machine or an operator thereof 
can control the user interface utilized on a remote wire- 
less computing device. 

[0050] The many features and advantages of the 
present invention are apparent from the written descrip- 
tion, and thus, it is intended by the appended claims to 
cover all such features and advantages of the invention. 
Further, since numerous modifications and changes will 



readily occur to those skilled in the art, it is not desired 
to limit the invention to the exact construction and oper- 
ation as illustrated and described. Hence, all suitable 
modifications and equivalents may be resorted to as fall- 
5 ing within the scope of the invention. 

Claims 

10 ^, A method for configuring a user interface on a dis- 
play screen associated with a remote computing 
device operating a browser program and capable 
of being coupled to a network server, said method 
comprising: 

IS 

(a) receiving screen configuration information 
that contains a plurality of user interface com- 
ponents that together form a screen to be dis- 
played on the display screen, each of the user 

20 interface components corresponding to a par- 

ticular aspect of the user interface; 

(b) locating particular content information for 
the user interface components based on the 
screen configuration information; 

25 (c) retrieving the particular content information 

for the user interface components; and 
(d) displaying the content information for the 
identified user interface component on the dis- 
play screen. 

30 

2. A method as recited in claim 1 , wherein the screen 
layout description and placement of the user inter- 
face components is provided by a markup lan- 
guage. 

35 

3. A method as recited in claim 1 or 2, wherein the con- 
figuration information includes a screen layout de- 
scription and placement of the user interface com- 
ponents. 

40 

4. A method as recited in claim 3, wherein the config- 
uration information also includes a resource locator 
for content to be displayed in the user interface 
components. 

45 

5. A method as recited in claim 4, wherein for each of 
the user interface components, the configuration in- 
formation designates either a default resource loca- 
tor or an override resource locator. 

50 

6. A method as recited in claim 5, wherein the override 
resource locators are locators of content on the re- 
mote server. 

55 7. A method as recited in claim 5 or 6, wherein the re- 
source locators for each of the user interface com- 
ponents are stored in an alias table in the remote 
computing device. 
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8. A method as recited in claim 7, wherein the alias 
table stores URIs for at least the override resource 
locators. 

9. A mobile device that couples to a network server, 
comprising: 

a display screen; and 

a computer readable media storing computer 
program instructions for operating a browser 
program and for storing computer program in- 
structions for configuring a user interface on 
said display screen; 

wherein the computer program instructions for 
configuring the user interface on said display 
screen include: 

program code for receiving screen configura- 
tion information that contains a plurality of user 
interface components that together form a 
screen to be displayed on the display screen, 
each of the user interface components corre- 
sponding to a particular aspect of the user in- 
terface; 

program code for locating particular content in- 
formation for the user interface components 
based on the screen configuration information; 
program code for retrieving the particular con- 
tent information for the user interface compo- 
nents; and 

program code for displaying the content infor- 
mation for the identified user interface compo- 
nent on said display screen. 

10. A mobile device as recited in claim 9, wherein said 
mobile device is a mobile telephone and has said 
display screen integral therewith. 

11. A mobile device as recited in claim 9 or 10, 

wherein said mobile device includes volatile 
memory storage, and wherein said program code 
for locating utilizes a look-up table stored in said vol- 
atile memory storage. 

12. A mobile device as recited in claim 9 or 10, 

wherein said mobile device includes volatile 
memory storage, and wherein said program code 
for locating comprises: 

program code for downloading the screen con- 
figuration information from the network server; 
and 

program code for storing the screen configura- 
tion information in said volatile memory stor- 
age. 

13. An apparatus for centrally managing user interfaces 
for different mobile devices having display screens, 
said computer system comprising: 



a memory for storing user interface information 
for mobile devices; and 
a user interface controller operatively connect- 
ed to said memory, said user interface control- 

5 ler operates to identify a particular one of the 

mobile devices, determines appropriate screen 
setup information for the particular one of the 
mobile devices, and forward the determined 
appropriate screen setup information to the 

^0 particular one of the mobile devices such that 

the particularoneofthe mobile devices can set- 
up a screen displayed on its display screen in 
accordance with the appropriate screen setup 
information. 

15 

14. An apparatus as recited in claim 13, wherein the 
particular one of the mobile devices is identified by 
a device identifier associated therewith, and the ap- 
propriate screen setup information for the particular 

20 one of the mobile devices is determined by the de- 
vice identifier. 

15. A computer readable medium containing program 
code for configuring a user interface on a display 

25 screen associated with a remote computing device 
operating a browser program and capable of being 
coupled to a network server, said computer reada- 
ble medium comprising: 

30 first program code for receiving screen config- 

uration information that contains a plurality of 
user interface components that together form a 
screen to be displayed on the display screen, 
each of the user interface components corre- 

35 sponding to a particular aspect of the user in- 

terface; 

second program code for locating particular 
content information for the user interface com- 
ponents based on the screen configuration in- 
40 formation; 

third program code for locating particular con- 
tent information for the user interface compo- 
nents based on the screen configuration infor- 
mation; 

45 fourth program code for retrieving the particular 

content information for the user interface com- 
ponents; and 

fifth program code for displaying the content in- 
formation for the identified user interface com- 
50 ponent on the display screen. 



55 



10 



EP 0 953 901 A2 




110 



112 



Figure 1 



Prior Art 



11 



EP 0 953 901 A2 



NETWORK 








222 




224 



216 

FIG. 2A 



12 



EP 0 953 901 A2 



^250 



Cl 


C2 


C3 


C4 


C5 


C6 


C7 


C8 



FIG. 2B 



13 



EP 0 953 901 A2 



CARRffiR 
NETWORK' 



300 



UDP 
INTERFACE 



'Ay 



302 



306 



SERVER 
MODULE 



RAM 



308 



HTTP 
INTERFACE 



304 



ROM 



310 



NETWORK 
GATEWAY 



INTERNET 



FIG. 3 A 



14 



EP 0 953 901 A2 



350 



354 



352 



DEVICE ID 
STORAGE 


> 


UDP 




RF 




INTERFACE 


<— > 


TRANSCEIVER 



356 



353 



CLIENT 
MODULE 



INPUT 
DEVICE 



< — > 



DISPLAY 
DRIVER 



364 



ROM 



362 



/ 



RAM 



358 



DISPLAY 



360 



•366 



MOBILE 
DEVICE 



FIG. 3B 



15 



EP 0 953 901 A2 



INITIALIZATION 
PROCESSING 



400 



ESTABLISH COMMUNICATION SESSION 
WITH NETWORK GATEWAY 



402 



NETWORK GATEWAY DOWNLOADS 
SCREEN CONHGURATION INFORMATION 
TO THE REMOTE COMPUTING DEVICE 
WITH BROWSER 



404 



REMOTE COMPUTING DEVICE WITH 
BROWSER STORES THE SCREEN 
CONFIGURATION INFORMATION 

IN MEMORY 



406 




FIG A 



16 



